Background: The prevalence and increase of obesity in the world are that 2.3 billion adults were overweight and 700 million adults were obese in 2015. In the context of the morbid obesity pandemic, bariatric surgery was presented as a gold standard treatment. It is known that the prevalence of cholelithiasis is 3 to 4 times higher in morbidly obese patients when compared to the general population. Literature reports that the first attempts to approach the biliary tract in patients with gastric bypass in Roux-en-Y, were performed transorally and had resulted in low success rates. The aim of this study was to analyze the results of the use of the endoscopic transgastrostomy technique for the treatment of biliary tract diseases in patients submitted to Yde-Roux bypass.
Introduction
The prevalence and increase of obesity in the world are that 2.3 billion adults were overweight and 700 million adults were obese in 2015 [1, 2] . In Brazil, according to Brazilian Institute of Geography and Statistics, in the 34 years that have passed, the prevalence of overweight adults increased by almost three times in males (18.5% to 50.1%) and almost twice in women (from 28.7% to 48.0%) [3, 4] . In Europe, it is estimated that 10-20.0% of men and 15-25.0% of women are obese [5] . Moreover, in the USA, the prevalence of obesity is higher than 30% for both sexes, and obesity is the cause of death of 2.8 million people per year, affecting 26.0% of adults [5] .
In the context of the morbid obesity pandemic, bariatric surgery was presented as a gold standard treatment. In 1994, Wittgrove et al [6] performed the first laparoscopic bypass in Roux-en-Y with the purpose of treating this pathology. This method, over the years, has become one of the most accomplished in the world [7] , with about 140,000 procedures performed annually in the USA by the year 2008 [8] .
It is known that the prevalence of cholelithiasis is 3 -4 times higher in morbidly obese patients when compared to the general population, and that acute weight loss, such as that presented after the bypass in Roux-en-Y, predisposes to the appearance of gallstones [9] . Associating this fact with an increase in the number of patients submitted to this technique, a greater demand for interventions on the bile ducts is expected. In view of the anatomical changes determined by this surgery [10] , the challenge of accessing the biliary tract in these patients is imposed on endoscopists.
Literature reports that the first attempts to approach the biliary tract in patients with gastric bypass in Roux-en-Y, in the reference center, were performed transorally with long front view equipment [11, 12] . These attempts, although conducted by experienced professionals, had resulted in low success rates. Therefore, the objective of the present study was to analyze the results of the use of the endoscopic transgastrostomy technique for the treatment of biliary tract diseases in patients submitted to Y-de-Roux bypass [12] .
Methods
Between August 2010 and December 2014, procedures of TG-ERCP were performed in 6 patients, previously submitted to Roux-en-Y gastric bypass for treatment of morbid obesity (Table 1).
The procedures were performed in a surgical center, in a single surgical time, under general anesthesia, with the patient in dorsal decubitus position. General surgery teams were responsible for performing laparoscopic video gastrostomy on the portion of the stomach excluded from digestive transit (Fig. 1 ). The created gastrostomy was then readily used as an access route to approach the bile ducts, since that excluded stomach has continuity distally with the duodenum. A Fujinon duodenoscope, model ED 250 XT 5 was introduced through the gastrostomy performed (Fig. 2) . Once in the stomach, the normal pathway via pylorus was used to reach the second duodenal portion. Catheterization of the duodenal papilla was then performed with the accessories normally used to perform transoral endoscopic cholangiopancreatography. All patients underwent cholangiography (C) with papillotomy (PAP). Bilateral prosthesis placement (BPP) was performed when necessary. At the end of the procedure the gastrostomy was closed with direct or maintained suture in the case of need for a new approach of the bile duct.
Primary outcome
To analyze the safety of the use of endoscopic transgastrostomy approach in single surgical time as well as the use of conventional duodenoscopes and their accessories for the treatment of biliary tract diseases in patients submitted to Yde-Roux bypass.
Secondary outcome
To analyze the success of using the technique of endoscopic transgastrostomy approach, in a single surgical time.
Results
All patients in the present study were female, ranging in age from 22 to 47 years, mean age of 35 years, preoperative body mass index (BMI) between 40.5 and 47.7 kg/m 2 , mean of 42.5 Bile Duct via Gastrostomy With Roux-en-Y Bypass J Curr Surg. 2017;7(4):58-63 kg/m 2 . All patients underwent Roux-en-Y derivation for obesity treatment. In five patients the indication for ERCP was choledocholithiasis (CL). In the remaining patient (patient 1), the procedure was indicated for main treatment of lesion bile duct (LBD). The hospital stay lasted from 2 to 10 days, with a mean of 4.17 days. All patients were successfully submitted to procedures for duodenal papilla catheterization, cholangiography, and endoscopic papillotomy. In patients numbers 3, 5 and 6, immediately after performing ERCP, laparoscopic cholecystectomy (LCL) was performed at the same time. In the patient number 1, the position of plastic bile prosthesis (PBP) for treatment of primary bile duct injury (BDI) was chosen, and gastrostomy was maintained due to the need for a new procedure to remove the bile duct. The patient was discharged 10 days after the placement of the bile duct, and was later readmitted for its removal, being discharged 2 days later. In the other patients, the ostomy was closed immediately after the endoscopic procedure. Two patients remained in hospital for more than 2 days because they needed clinical follow-up unrelated to the procedure (patient 1) and antibiotic therapy to treat acute cholecystitis (patient 6).
No complications related to the surgical or endoscopic procedure were observed in the cases described.
Discussion
The increased prevalence of obesity is well described in the medical literature [4] . In 2010, the number of bariatric surgeries performed in the USA exceeded 150,000 cases annually, with the second abdominal surgery being the most commonly performed, with 60.0% of the cases corresponding to Y-deRoux leads [13] . With the large number of surgical procedures performed to treat obesity and the known increase in gallstone formation associated with acute weight loss [14] , a significant increase in the need for ERCP in these patients is to be expected. The presence of a Y-de-Roux with long handles, made for weight loss, makes the examination even more difficult [15] .
Attempts to use conventional duodenoscopes per-orally to approach these patients were not encouraging. Hintze et al [16] reported unsatisfactory results in the treatment of patients with non-obesity-related Roux-en Y, with failure rates of 67.0%, mainly due to inability to reach the papilla.
As an alternative to the use of oral duodenoscopes, several techniques have been developed, involving the use of frontal and longer vision devices [15] . Standard enteroscopy (using pediatric and enteroscopic colonoscopes) and deep one (balloon, double balloon, or spiral) help the endoscopist to overcome the challenge of transposing long segments of the small intestine and reaching the duodenal papilla. However, new problems arise with the use of such equipment. The reduced number of compatible accessories, the approach and catheterization of the papilla with frontal view device, without forceps lift, as well as the retrograde approach of the papilla should be considered as factors that add difficulty and limit the success rates obtained with these techniques [15, 17] .
In this context, success rates of papillary or bile anastomosis range 55.0-100.0% in the series described in the literature, with catheterization rates, after reaching, above 90.0% [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] , no identified significant difference between methods [28] . The high success rates of both papillary reach and bile duct catheterization should be attributed to the fact that most of the patients reported were not carriers of Roux-en-Y made with the purpose of weight loss, thus presenting segments of intestinal loops that make up the Y shorter, when compared to patients after bariatric surgery. Another determining factor in obtaining high success rates of papilla catheterization was the presence of digestive bile anastomoses instead of the native papilla in most patients [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] . Increased complication rates in these procedures, including perforation and pancreatitis, have also been reported [15, 20, 26, 30, 32, 33] . Furthermore, Schapira et al [34] described in 1975 the implementation of ERCP by means of preexisting gastrostomy for the evaluation of obstructive pattern jaundice. Subsequent reports demonstrated the efficacy of the method [35, 36] . In 1998, access was made for the first time by gastrostomy exclusively made for this purpose [37] , in a patient with Roux-en-Y for the treatment of obesity. Subsequent studies reaffirmed the feasibility and efficacy of the procedure, with success rates varying from 97% to 100% when considering papilla catheterization and post-catheterization interventions [38] [39] [40] [41] [42] . The possibility of access to the bile duct by means of the creation of an ostomy, by means of laparoscopic or percutaneous puncture (through the use of interventional radiology techniques), in the excluded part of the stomach, allows the use of a duodenoscope in a conventional way, allowing the unrestricted use of accessories to perform ERCP. The time required for the maturation of gastrostomy for subsequent endoscopic procedure is shown as the main disadvantage of the method, making it impossible to use the technique in emergency and emergency situations [15] .
Laparoscopically assisted ERCP has been gaining popularity in recent years, which may be evidenced by case reports and small published series [15] . Unlike transgastrostomy access, in which the surgical and endoscopic procedures are performed at operative times, distinct laparoscopically assisted ERCP allows the procedures to be performed at the same surgical time, and it is possible to perform them in cases of urgency [15] . Patients are assisted by surgery and endoscopy teams. After laparoscopic access to the abdominal cavity, the excluded portion of the stomach is individualized and gastrotomy is performed.
Still under laparoscopic vision and with the surgeon's help, the duodenoscope, previously sterilized through the use of ethylene oxide, is introduced into the abdominal cavity through the laparoscopic trocar, and later into the gastric orifice having access to the pylorus and second duodenal portion. Case series described in the literature point to success rates up to 100.0%, with complication rates similar to the traditional procedure [10, [43] [44] [45] [46] [47] , demonstrating that it is technically superior to those using long frontal vision devices.
The need for prior sterilization of the duodenoscope instead of the use of high level disinfection, normally used and available in the endoscopy units, the limitation of movement imposed on the endoscopist by the presence of the trochlee involving the endoscope as well as the mandatory presence of Perisse et al J Curr Surg. 2017;7(4):58-63 the surgical team throughout the procedure are important factors that limit the diffusion of the use of this technique [10, [43] [44] [45] [46] [47] .
In the present study all procedures were performed in patients undergoing gastric bypass at Y-de-Roux for treatment of morbid obesity thus presenting longer Y-loops. All procedures were performed in single surgical time, as described by Pimentel et al in 2004 [38] , in an isolated case report. The creation of gastrostomy in the excluded portion of the stomach eliminates the obstacles created by the distance to be traveled by the device to the papilla, allowing the use of traditional duodenoscopes safely.
The possibility of using accessories compatible with the duodenoscope, the presence of the elevator, as well as the approach of the papilla in conventional position make the procedure efficient and safe. The success rates obtained in the present study are similar to those described for the conventional method, for per-oral route; being superior to those obtained with the use of frontal vision devices [18, [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] .
When compared to procedures that somehow combine the use of duodenoscope and transgastric access to the bile duct [10, [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] the method of the present study presents important advantages. Because it is performed in a single surgical time, without having to wait for the gastrostomy maturation, different from other reports of gastrostomy use [35] [36] [37] [39] [40] [41] [42] , its use is adequate in the emergency scenarios, making its application more comprehensive. When compared to laparoscopically assisted procedures [10, [43] [44] [45] [46] [47] , the absence of trocars involving the duodenoscope allows the endoscopist to perform a greater range of movements, thus reducing the difficulty of performing the exam.
The fact that none of the patients presented complications, related to the surgical or endoscopic act, points to a safety scenario of the method, despite the small sample studied and also the variation of age and BMI.
The main limitation of the present study was the small casuistry.
Conclusions
The technique described in the current study has been shown to be safe and effective. The possibility of performing it in single surgical time, as well as the use of conventional duodenoscopes and their accessories, make it a choice in patients undergoing Roux-en-Y gastric bypass.
